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Abstract
This study investigated the link between executive functioning (e.g., planning, shifting,
inhibiting) and emotional recognition ability based on facial expressions. In addition, differences
in emotional recognition and executive functioning among college majors and year in school was
assessed. Gender differences were studied as well. A sample of 53 volunteer undergraduate
students were administered an abbreviated version ofEkman's Pictures of Facial Affect
(AEFER) and the Wisconsin Card Sorting Test: Computer Version 4 (WCST:CV4). Findings
indicate a moderate association between emotional recognition and executive functioning.
Participants' performance varied on emotional recognition tasks based on year and major. Also,
differences in executive functioning performance were found based on major and year. Gender
differences were not found in this sample of participants.
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CHAPTER ONE
Overview
Emotional face recognition is the ability to identify a person's emotions based on his or
her facial expressions. In turn, emotional intelligence refers to an individual's ability to
accurately appraise and express emotions in others and oneself (Elfenbein, Marsh, & Ambady,
2002). The face is the primary way to express emotions and the ability to read these emotions is
important. It is often referred to as a nonverbal channel of communication (Notter, 1986). This
ability develops at a young age, within months of birth, and it is an innate behavior and ability
(Charlesworth & Kreutzer, 1973). Facial emotional recognition is a universal ability that spans
across cultures; even those in isolated societies are able to identify the basic emotions displayed
through facial expressions (Ekman, 2003).
Expressions display internal emotional states (Fridlund, 1997). There are six basic
emotions; happiness, sadness, anger, surprise, disgust, and fear. These basic emotions are
displayed through specific muscle movements by the face. The recognition of the emotions is a
cognitive process that is believed to be related primarily to the right hemisphere of the brain
(Borod et al., 1998). The ability to recognize signals from faces is most likely a combination of
preset instructions related to brain functioning and information that is learned early in life.
Though the ability to recognize emotions through facial expressions appears to be an
innate ability present in very young children and spans across cultures, there is some variability
within specific populations. Pollok, Cicchetti, Hornung, and Reed (2000) reported that when
compared to well-treated children, neglected and abused children are not as accurate in
recognizing different facial expressions of emotion. Individuals with other cognitive
impairments like autism, nonverbal learning disability, mental retardation, and schizophrenia are
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also more impaired in the ability. There are also differences between men and women in that
men are more accurate than females with certain types of expressions, such as anger, but overall
women are usually more accurate in identifying emotions (Rotter & Rotter, 1988).
When individuals attempt to hide their true feelings and emotions they often ''put on
another face," which means they attempt to cover up feelings by manipulating their facial
expressions. An example would be when a person is angry or sad but is smiling, he or she,
therefore, is concealing his or her true emotions. Emotional nonverbal behavior may escape
when people are deceitful; this is referred to as emotional leakage (Ekman & Friesen, 1969).
The true emotion that one is attempting to hide comes through as a facial expression before the
person displays a fake expression to conceal the true emotion; this makes it difficult to conceal
true feelings.
Another area of cognitive ability of current interest is executive functioning. The
multiple cognitive skills referred to as executive functioning are described as a person's ability to
plan and organize, shift attention, and learn. In addition, it can also include abstract reasoning
and concept formation. These skills are related to the frontal lobe and it is thought that damage
to the lobe negatively affects executive functioning.
Individuals with a variety of disabilities or injuries display executive functioning
difficulties. Individuals with traumatic brain injury often experience deficits in executive
functioning. Also, those with schizophrenia, obsessive-compulsive disorder, autism, and also
children with learning disabilities perform differently (more dysfunctional scores) on measures
of executive functioning. This suggests that these disorders affect the frontal lobe, though each
may lead to specific deficits.
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As of present, there is no published study investigating the link between executive
functioning and emotional recognition ability. This study investigated a possible link between
executive functioning and emotional facial recognition ability. The effect of year in college on
emotional recognition and executive functioning was also addressed. Since the study was
conducted with college students, the differences among college majors with their emotional
recognition and executive functioning ability were also assessed.

In this study, facial emotional recognition ability was assessed using Ekman and
Friesen's (1975) pictures of facial affect (AEFER). Caucasian faces representing the six basic
emotions; happiness, sadness, anger, surprise, fear, and disgust along with neutral faces were
shown to participants and they were asked to identify the emotion displayed through a forcedchoice format. This means that participants were given a list of the seven possible choices of
emotions for each face displayed and they were to choose one of the seven emotions that best
described the face displayed (Russell, 1993).
Executive functioning is the ability to plan, organize, shift, and attend and was assessed
using the Wisconsin Card Sorting Test: Computer Version 4 (WCST:CV4). This is a
neuropsychological test that requires subjects to sort a set ofresponse cards on the basis of
several dimensions that transform periodically during the sorting task (Rhodes, 2004).
Participants were not given the sorting principle; they were only told if their sort was correct or
incorrect. The subjects must determine the correct sorting pattern on their own. As the rules for
the sort change the subjects must identify the change and shift their sorting criteria.
Delimitations

This study only looked at an undergraduate population and was not conducted with
participants considered of special populations. The study does not address personality
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characteristics as factors in these abilities though personality may be related to the type of major
participants select. In addition, the study does not address possible differences in executive
functioning between men and women or those in various majors. Also, only the six basic
emotions and neutral expressions were examined, the recognition of more complex emotions was
not assessed by this study. The sample used was a sample of convenience and was nonlongitudinal. The study was also limited to assessing the two constructs only by the previously
listed measures.

Emotional Recognition and Executive Functioning 8

CHAPTER TWO
Literature Review
Our emotions are often the primary factor in determining the quality of our lives for they
are a part of all important relationships (Ekman, 2003). The face is the most powerful tool in
relaying one's emotions to the world. Facial expressions are interpreted to reveal emotional
content, which then assists in social interactions (Balconi & Lucchiari, 2005). Those who are not
able to correctly read facial expressions and identify others' emotions may be less capable of
appropriate and meaningful social interactions.
Paul Ekman has added numerous amounts of research to the study of emotional
identification through facial expressions. Emotional recognition is a primitive ability that is
present in a great number of cultures and civilizations, even remote tribal societies that are
isolated from modem culture (Ekman, 2003). Facial expressions project the emotions
individuals are experiencing and also allow others to recognize these expressions so they may
understand the underlying feelings. When people are not able to accurately identify emotions,
problems with interpersonal relationships may develop. Facial displays are messages that are
intended to influence the behavior of others'. The comprehension of the display of facial
messages is thought to have co-evolved with the signals themselves (Fridlund, 1997). Therefore,
the ability to recognize underlying facial displays allows for nonverbal communication.
The skill of emotional recognition has also been associated with positive workplace
outcomes but may be dependent on the work environment and the work demands. The ability to
"eavesdrop" on unintended signals from individuals one is working with, such as children, is
sometimes beneficial. At the same time, "eavesdropping" can also hamper a relationship
depending on the situation and the emotion being expressed (Elfenbein et al., 2002). Being
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aware of others' hidden emotions can allow for more understanding and may increase positive
interactions.
There are six basic emotions; anger, happiness, sadness, disgust, fear, and surprise.
These emotions are cross-cultural and can be recognized by societies that are not exposed to
modem culture, such as isolated regions of New Guinea (Ekman, 2003). According to Ekman,
emotions can override basic drives; for example, people will not eat if the only food available is
thought to be disgusting. Emotions are a big part of our lives and the ability to recognize them is
an internal human ability. Emotions are depicted through the face by complex changes in facial
muscles; different muscles are brought into action by specific emotions (Darwin, 1965). The
muscular changes experienced under certain emotions cause the face to express those feelings for
other to identify.
Cognitive Process
The process of facial expression recognition happens very quickly in the brain
(approximately 180 milliseconds (ms) after stimulus onset), only slightly longer than the face
selective activity (between 102 and 170 ms), which is when an image is identified as being a
face. Therefore, the first perceptive stage, in which an individual completes the "structural code"
of a face, is thought to be processed separately from simple to complex information such as
emotional meaning (Bruce & Young, 1998, as cited in Balconi & Lucchiari). This supports the
notion that facial emotional recognition is a cognitive process. The "right hemisphere
hypothesis" states that the right hemisphere plays a superior role in emotional processing, like
recognizing both positive and negative emotions (Borod et al., 1998).
Facial expressions depict our emotions and are therefore manipulated by our feelings,
thoughts, or social interactions. The Emotions View theorists espouse two basic kinds of faces;
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(a) innate reflex-like faces that read out ongoing emotions and (b) learned-instrumental, that
connote emotions that are not occurring (Fridlund, 1997). Based on this theory, facial
expressions can indicate emotions one is currently feeling or the expressions may be a fayade to
hide true emotions. An example ofthis would be someone smiling when he or she is truly
feeling hurt; this would be an attempt to shield true emotions from others by manipulating facial
expressions. According to Ekman (2003), micro-expressions, which are very fast facial
moments, are a source of leakage. Leakage reveals an emotion a person is trying to conceal.
This points to the fact that even when an individual is attempting to conceal his or her true
emotions by displaying a false facial expression, minor violations in the formation of the false
emotion presents to others the true emotion.
Facial displays are "social tools" that aid in the negotiation of social encounters (Smith,
1977). For example, infants need to capture caretaker attention and thus through the shaping of
natural selection they emit displays that will optimally promote and maintain parental care
(Fridlund, 1997). Infants who smile at adults (e.g. social smiles) are more likely to engage
caretakers. Also, infants cry to inform adults that something is needed or may be wrong. Those
infants who do not emit these emotions as readily are more likely to be neglected (Friedlund).
Emotions evolved to prepare individuals to deal quickly with the most vital events (Darwin,
1965). Though at times we may not feel or display any emotion, in certain situations we display
emotions to make our needs known to others.

Assessment Procedures to Measure Emotional Recognition
Two main procedures are used to assess emotional recognition ability, free-choice and
fixed-choice (Rosenberg & Ekman, 1995). Free-choice requires a participant in an expreiment to
provide his or her own label to the expression viewed (a recall task) while fixed-choice requires
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the participant to select the expression from a set of provided choices (a recognition and memory
task). Both methods prove to be accurate and obtain similar results (Roseberg & Ekman). Most
tests for facial emotion recognition require an explicit emotional label from participants, often
based on a forced-choice response format (Elfenbein, Marsh, & Ambady, 2002).
Studies involving emotional recognition depicted in photographed faces often use
stimulus materials developed by Ekman (1975) as cited in Braverman, Fein, Lucci, and
Waterhouse (1989). These are black and white photographs depicting the six core emotions of
happiness, sadness, surprise, fear, anger, and disgust in one of six models.

Cultural Effects
There are consistent and robust findings to support agreement across cultures in their
ability to interpret facial expressions of emotion, lending credence to the view that there are
universal facial expressions of emotion (Ekman et al., 1987). Further, Ekman noted that crosscultural agreement is not limited to just simply agreeing about which emotion a facial expression
displays but also about the relative strength of the emotional expression. Ekman et al. found that
''with few exceptions, the cultures agreed about which of two different expressions of the same
emotion was the most intense" (pp. 716). For example, New Guinea men were read stories and
their facial expressions were recorded and then shown to American college students who were
asked to identify the facial expression. The students were able to accurately identify emotional
facial expressions depicted by the New Guinea men, indicating that the expressions were not
culture-specific (Ekman, 2003).

Differences Among Groups
Children as young as three months are able to discern facial emotions (Charlesworth &
Kreutzer, 1973). Infant's recognition and capacity to focus on facial expressions are
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rudimentary, and their ability to read faces improves greatly with age, the improvement has been
attributed to the development of relevant cognitive and perceptual capacities and possible
experiences. Evolutionary theorists believe that natural selection may have favored a
predisposition toward attending to information expressed in the face (Fridlung, 1997). This
ability develops early on but the ability to accurately identify emotions may not be universally
equal across special populations.
Mental Retardation.

As with any form of "intelligence", there are individual differences in the ability to
recognize emotions from facial expressions. There are, however, systematic differences in the
ability across demographic groups and personality types (Elfenbein et al., 2002). Adams and
Markham (1991) found that deficits in emotional recognition were associated with decreased
mental age in an adult sample of individuals with mild and moderate mental retardation. Similar
studies have been conducted that illustrate the discrepancy between individuals ability to
accurately identify facial emotions. Simon, Rosen, Grossman, and Pratowski (1995) found that
the skill of facial emotion recognition was predicted by one's intelligence quotient (IQ),
suggesting that the recognition of emotions in facial photographs is largely characterized as a
cognitive process. Individuals with mild and moderate mental retardation were less accurate in
identifying facial emotions (Simon et al.). This finding supported earlier research by Gray,
Fraser, and Leudar (1983), who also found that individuals with mental retardation had deficits
in their ability to accurately identify facial emotions. The study did find that those individuals
were able to recognize the facial emotions of happiness and sadness to a greater degree than the
other basic facial emotions (Gray et al.). Research supports the notion that individuals with
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mental retardation have a deficit in their ability to recognize facial emotions as compared to
those without mental retardation.
Using a fixed choice format, Gray et al. (1983) found that among individuals with the
most severe form of mental retardation, a happy face was overly selected in response to surprise
almost twice as often. There was also a strong predilection to select fear as a response when
presented with anger. This difference was found in individuals with mild and severe mental
retardation. The second most common confusion was between fear and surprise which was more
pronounced among the mild mental retardation group. There was also a tendency to misidentify
disgust for sad among the severe population and for them to confuse anger for disgust. Overall,
individuals with mental retardation are less adept in recognizing facial expressions of emotion;
though the extent of the difficulty is dependent on the severity of the disability (Gray et al.). In
sum, research :findings suggest that people with mental retardation are able to adequately identify
pleasant and unpleasant emotions but struggle with emotions that express attention rejection or
intensity dimensions, especially for the severe mental retardation population. This may represent
genuine differences in emotional perception.
As discussed, people with mental retardation have impaired emotional recognition ability,
which becomes more impaired with more severe cases of mental retardation. A study conducted
by Rojahn, Rabold, and Schneider (1995) also adds support to the current research. Results of
the study indicate that subjects with mental retardation are less accurate on emotional recognition
tasks when compared to non-impaired peers. In addition, both adults with mental retardation and
children without mental retardation performed at lower levels than non-impaired adults (Rojahn,
Rabold, & Schneider, 1995). This also indicates that emotional recognition ability develops with
age.
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When assessing emotional recognition and social adjustment Rojahn, Esbensen, and
Hoch (2006) found that emotional tasks, when presented using visual stimuli, were related with
prosocial behavior. This indicates that the ability to identify emotions may be linked to stronger
adaptive skills and social adjustment. When assessing performance based on the levels of mental
retardation, individuals in the boarderline/mild level scored significantly higher than those in the
moderate to severe group on emotional discrimination tasks (Rojahn, Esbensen, & Hoch).
Rojahn and Warren (1997) found that social competence, related to understanding the emotions
expressed by others, significantly correlated with performance on facial matching tasks in
individuals with mental retardation. Therefore, individuals who display a stronger awareness of
others' emotions are able to perform better in facial matching tasks. In addition, higher
intellectual ability was associated with stronger emotional matching ability (Rojahn & Warren)
Gender Differences.
In addition, females as early as three years of age have a greater ability than males to
perceive facial expressions of emotion (Rotter & Rotter, 1988). Noller (1986) attempted to
explain nonverbal communication gender differences by linking the finding to a wide range of
other gender differences such a women's greater empathy, expressiveness, and greater breadth in
using emotional information. There are other differences between men and women in this ability
and a set of reasons for the fact that females have an advantage when it comes to decoding.
There are certain situations where there are slight or no differences between males and females
in decoding ability. However, females appear to be able to accurately decode emotions
displayed by both people they know and also strangers, while males are only as accurate
decoding people they know (Notter).
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Although women are stronger overall at recognizing emotions, research indicates that
men are more accurate than females in recognizing certain types of expressions, such as anger
especially in other males (Rotter & Rotter, 1998). Men are able to identify anger at a faster rate
as compared to women and perhaps this indicates that men may be more drawn to anger cues.
The data supports the finding that although women may overall have better emotional
recognition skills, men are superior at recognizing "leakage" or the information that is expressed
unintentionally through poorly controlled channels of communication (Elfenbein, Marsh, &
Ambady, 2002). While young boys and girls are able to detect approximately the same amount
ofleaked information, with age girls grow less sensitive to leakage relative to boys (Elfenbein,
Marsh, & Ambady).

Child Abuse and Neglect.
The effect of negative experiences early in childhood on emotional recognition ability has
also been studied. Pollak, Cicchetti, Hourung, and Reed (2000) studied non-maltreated and
physically abused preschoolers to assess any discrepancy in emotional recognition ability
between the two groups. They found that when compared to non-maltreated children, those who
were physically abused had more difficulty discriminating between the basic emotions and had a
heightened awareness for anger. Also, neglected children overall had lower recognition rates for
all emotions as compared to non-maltreated peers. This indicates that the experience of
maltreatment seems to affect a child' s ability to accurately discriminate emotions.

Pervasive Developmental Disorder and Autism.
Braverman, Fein, Lucci, and Waterhouse (1989) found that children with Pervasive
Developmental Disorder (POD) performed significantly worse on affect matching and affect
comprehension tasks, with the most severe deficits in affect labeling. These abnormalities may
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be related to social cognition, specifically recognition and understanding of others emotions as
explained by ''theory of mind." That is, children with autism lack an understanding of the mental
states of others (Braverman et al.). Children with autism demonstrated a marked impairment in
choosing the appropriate drawings and photographs of facial expressions (Hobson, 1986). This
fmding may prove to illustrate a facet of the social disability of autism.

Schizophrenia.
A study conducted in a population of adults with schizophrenia found that active
symptoms (paranoia, delusions, and hallucinations) have an important role in specifically
disrupting emotion perception skills. Therefore, active symptoms may exert a greater impact on
emotional, rather than general perceptual abilities. Active symptoms may disrupt emotional
perception because of their selective impact on certain brain structures or functions (Cassisi et
al., 2000). Based on these results, deficits on emotional perception tasks and emotional
identification skills in individuals with schizophrenia are not necessarily due to a generalized
poor performance; rather, deficits are due to the effect active symptoms have on cognitive
processes.

Brain Injury.
Studies on individuals with acquired brain injury (ABI) show that that they score lower
on facial recognition tasks than those without such injuries (Guercio, Podolska-Schroeder, &
Rehfeldt, 2004). This is an obstacle for those with ABI because emotional recognition difficulty
may disrupt the perception or interpretation of facial signals and may lead to social cue
misunderstanding, and this may decrease the quality of their relationships with others or hamper
their return to home, school, or work. According to Guercio et al., patients with bilateral
amygdala damage experience impaired recognition of negative facial expressions such as fear.
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Happy expressions are not affected. Impairments in emotional recognition and deficiencies in
facial emotional expressions are usually related to right hemisphere damage (Langer, Wilson, &
Pettigrew, 2000). Results of the study by Guercio et al. indicate that instructing a population
with ABI in facial recognition skills can be done successfully with few training sessions.
Instruction led to an increase in appropriate social skills during group sessions and while on
outings, indicating that facial recognition training can be useful in the rehabilitation field. This
suggests that emotional recognition ability can be recoverable in some individuals with ABI by
training them in this area.

Nonverbal Learning Disability.
Nonverbal learning disabilities (NLD), also referred as to developmental righthemisphere syndrome (DRHS), has core symptoms such as emotional difficulties and
disturbances in interpersonal skills; poor visual-spatial ability; and difficulty with academics,
especially math (Amir, Gross-Tsur, Manor, & Shalev, 1995). Right hemisphere brain lesions
give rise to disturbances in visual-spatial integration, nonverbal memory, attention, and the
expression, recognition, and integration of emotions and affective states. Children with NLD
appear to lack the nonverbal perceptual skills that allow them to "read" gestures and facial
expressions (Matte & Bolaski, 1998).
The primary neuropsychological deficits ofNLD are a lack of visual-spatial and tactile
perception, poor psychomotor coordination, and attention to novel stimuli. Secondary and
tertiary deficits are present in the area of visual attention, physical functioning, memory for
nonverbal material, ability to internalize feedback, and problem-solving strategies (Palombo,
1996). Children with this disability have difficulty with nonverbal communication and rely
primary on verbal means to correspond. These individuals have problems understanding social
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situations due to trouble processing body language and facial expressions. In addition, these
students also have trouble following norms that involve touch and tone of voice as well as
personal space (Matta & Bolaski, 1998). Children with NLD often have difficulty interacting
with peers because of their weakness with social skills and therefore may be withdrawn and
isolated from their peer group.
Dimitrovsky, Levy-Shi.ff, and Spector (2000) found that both children with learning
disabilities (LD) and those without were more accurate in identifying expressions of affect from
female faces than male faces and that those with LD, specifically NLD, were less able to identify
facial emotions. Immediate memory for faces is an area of significant weakness among children
with NLD as well (Liddell & Rasmussen, 2005).
One's ability to successfully recognize emotions in others is linked to outcomes in school
and work. Studies suggest that that there is a positive association between academic
performance and nonverbal sensitivity, particularly for facial expressions (Elfenbein et al.,
2002). Nonverbal sensitivity is strongly linked to academic achievement. Students with NLD
performed below peers in mathematics and other nonverbal domains that require visual-spatial
abilities (Liddell & Rasmussen, 2005). Working memory is closely associated with attainment
in English and mathematics while inhibiting behavior is linked to attainment in English, math,
and social studies (St. Clair-Thomas & Gathercole, 2006).

Attention Deficit Hyperactivity Disorder.
Attention Deficit Hyperactivity Disorder (ADHD) is a deficit in behavioral inhibition,
working memory, self-regulation of affect, motivation, arousal, internalization of speech, and
reconstitution (behavioral analysis and synthesis) (Barkley, 1997). ADHD is speculated to be a
result of a functional impairment of frontal striatal systems mainly in the right hemisphere. The
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right hemisphere is also related to disorders in vigilance, which share common characteristics
with ADHD (Amir et al., 1995). NLD, along with ADHD to a certain extent, are related to
impaired right hemisphere functioning. The right hemisphere is also connected to the ability to
recognize facial emotions, which is lacking in individuals with NLD (Palombo, 1996).
Effects of Violence.

Violence is part of today's culture and is viewed by almost everyone in society. Some
individuals see more violence than others whether by choice, such as watching violent movies or
playing violent video games, or because of the environment in which they live. Others may
willingly make the choice to avoid media violence and still others may not have a choice. The
effect of being exposed to violence is debated; some argue that too much exposure to violence is
harmful while others do not feel this exposure has any effect on people. A study conducted by
Kirsh, Mounts, and Olczak: (2006) looked at the effect that violent media consumption has on the
recognition of facial expressions. Kirsh, Mounts, and Olczak found that participants high in
violent media consumption responded slower to depictions of happiness and faster to depictions
of anger than did participants low in violent media consumption. In general there is a happy-face
advantage, meaning that happy faces are usually identified faster, implying a link between
emotional and cognitive processing. The exposure to violence may trigger a more developed
negative script and bias attention toward negatively valenced information (Kirsh et al.). This
suggests that exposure to violence increases the likelihood to act aggressively and shifts the
cognitive advantage of happy to negative emotions.
Outcomes

Based on the research conducted, one can conclude that the ability to identify facial
emotions is a primary and basic ability that is innate. The evidence for this conclusion is
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supported by the fact that young children are able to identify facial emotions. Populations across
cultures, even isolated cultures, are able to identify the same basic emotions. There is some
variability within special populations in their ability to accurately identify facial emotions in
photographs. The variability is linked to differences in cognitive processes. Groups that have
more difficulty with emotional recognition are those with mental retardation, autism,
schizophrenia, and NLD. Individuals exposed to more violence through media are also quicker
to respond to negative emotions. Emotional recognition is a cognitive processing ability that can
be affected by biological changes along with environmental factors and experiences.
Executive Functioning

Executive :functioning is an area of current interest and is related to the frontal lobe.
Executive functioning is composed of an array of cognitive processes that allow monitoring and
control of behavior, suppression of irrelevant information, reasoning, and updating information
in working memory (St. Clair-Thompson & Gathercole, 2006). Difficulty with executive
:functioning can affect a person's ability to maintain focus on tasks or to switch attention from
one task to another, making activities such as learning more challenging. Also, people can
experience difficulty in self monitoring their behaviors, which may negatively impact social
situations. Their behaviors may be rash and unfiltered; and could affect personal interactions.
Wisconsin Card Sorting Test

The Wisconsin Card Sorting Test (WCSn is a neuropsychological test that requires
subjects to sort a set ofresponse cards on the basis of several dimensions (color, form, and
number), which change periodically during the sorting task (Rhodes, 2004). The instrument taps
into flexible thinking and abstract reasoning ability (Heaton, 1995). The WCST is able to
measure those skills and provide scores for each task. The test also provides feedback after each
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sort so that the participant has an opportunity to shift and learn. The WCST is often referred to
as a complex problem-solving task that requires the use multiple or parallel cognitive processes
(Koren, Harrison, Kremen, Seidman, Lyons, Caplan et al., 1998).
Though the WCST is described as a tool that can aid in assessing frontal lobe
functioning, it is also sensitive to lesions in a wide variety of locations (Bell et al., 1998). ChaseCarmichael, Ris, Weber, and Scheffi (1999) found that with the pediatric population, the WCST
is not helpful in localizing the cerebral area of dysfunction but still may be a clinically useful test
for examining processes that children use to solve complex problems. The instrument is
commonly used to assess changes in cognitive functions by repeat administrations and can also
be beneficial in monitoring progress toward recovery (Ferland, Ramsay, Engeland, & O'Hara,
1998).

Group Differences
As with the cognitive process of emotional recognition, differences in executive
functioning are also found in different populations. Performance on the WCST varies based on
cognitive functioning and also experience. Individuals who have brain injuries or psychological
disturbances also experience trouble with executive functioning.

Traumatic Brain Injury.
The WCST is often used to assess deficits in executive functioning caused by Traumatic
Brain Injury (TBI) and to monitor changes in cognitive functions in individuals recovering from
TBI. Ferland, Ramsay, Engeland, and O'Hare (1998) investigated the effect ofrepeated
administrations of the WCST on patients with TBI. Individuals with TBI demonstrated
meaningful improvement in performance on the WSCT on the second administration as
compared to normals. This may indicate that TBI patients need more repetition to learn and
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process information. Wiegner and Donders (1999) found similar results; patients with TBI
needed extended trials in order to master the first concept on the WCST and in addition required
more time and more frequent redirection in order to learn. Also, the longer a patient was in a
coma, the worse they performed on the WCST (Wiegner & Donders).
Individuals with TBI often perform differently on the WCST, but the variability can be
affected by the specific type or location of the injury. The WCST is sensitive to frontal lobe
damage, which is associated with the ability to inhibit and shift responses, but is most sensitive
to identifying dorsolateral frontal lobe damage (Demakis, 2003). The performance of individuals
with damage to the frontal region was worse than that of individuals with damage to other areas
of the brain (Demakis). In addition, patients with left frontal lesions completed the fewest
categories and had the most perseverative errors (Goldstein, Obrzut, John, Ledakis, &
Armstrong, 2004).

Schizophrenia.
Individuals with schizophrenia also show variability in performance on the WCST as
compared to non-schizophrenic peers. When patients with schizophrenia were administered the
WCST, they completed fewer categories, made more perseverative responses, and more
perseverative errors. Also, they needed more trials to succeed at the first category and made
lower conceptual level responses (Everett, Lavoie, Gagnon, & Gosselin, 2001). Koren, Harrison,
Kremen, Seidman, Lyons, Caplan et al. (1998) found that the WCST scoring categories of
perseverative factors and failure to maintain set differentiated patients with schizophrenia from
comparison groups. Patients with major depression also exhibited significant deficits on the
WCST; however, the deficits were not as severe as those displayed by patients with
schizophrenia (Merriam, Thase, Haas, Keshavan, & Sweeney, 1999). This supports the notion
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that depression also affects frontal lobe functioning, but to a lesser degree than other psychiatric
illnesses.
The learning potential scale on the WCST indicates that individuals with schizophrenia
display variability in the amount of repetition needed to learn, which can be useful to measure in
patients in order to inform treatment (Rempfer, Hamera, Brown, & Bothwell, 2006). This
finding can be put into effect by using the WCST to assess learning potential and then providing
more instruction for patients who need additional direction to learn. Learning potential may also
be related to both verbal and working memory abilities (Rempfer, Hamera, Brown, & Bothwell).
These abilities may better predict learning potential, although the WCST is still an effective tool.
Obsessive-Compulsive Disorder.

Obsessive-compulsive disorder (OCD) is characterized by difficulty shifting cognitive
sets and evidence has suggested that the frontal lobes and basal ganglia play a role in the disorder
(Sanz, Molina, Caicedo, Martin-Loeches, & Rubia, 2001). Specifically, there is a dysfunction in
an inhibitory pathway in the prefrontal cortex, which would account for the finding that
individuals with OCD exhibit poor performance on the WCST. Sanz, Molina, Caicedo, MartinLoeches, and Rubia (2001) found that OCD patients completed fewer categories and made more
total errors. However, Henry (2006) found that the WCST is less sensitive in identifying the
presence ofOCD when compared to other measures such as tests of verbal fluency, though again
still valuable.
Learning Disabilities and Autism.

Children with learning disabilities were assessed with the WCST to determine if there
was a discrepancy in performance compared to children without a learning disability. Snow
( 1998) found similar developmental patterns on WCST variables between the two groups.
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However, children and adolescents (7-13 years) with learning disabilities did have more
dysfunctional scores. Performance was below that of normal children, specifically when focused
attention was required.
Children with autism were significantly impaired on the standard WCST, however, they
did perform better on the computer version of the WCST (Oz.onoff, 1995). In addition, children
with autism perseverated more than did matched learning-disabled children when they had I Q' s
that fell in the normal range. It could be that autistic children are capable of shifting cognitive
set but are unable, or unwilling, to attend to the feedback provided by the human examiner
(Oz.onoff, 1995).

The manual administration of the WCST increased social and verbal

demands; these demands, however, are eliminated or reduced by the computer version so
children are able to attend to the feedback. Therefore, performance on the traditional test may be
skewed by social interaction and communication demands and may indicate that the two WCST
versions may measure different constructs in this population.
Adolescent Sexual Offenders.

Previous studies have examined the effect of experiences on executive functioning
ability. As discussed, different populations vary in measures of executive functioning
performance. One group studied is incarcerated adolescent sexual offenders. Miller (1998)
found that when compared to nonsexual offenders, sexual offenders scored lower in almost all
WCST categories. This indicates that adolescent sex offenders exhibit deficits in executive
functioning ability. The research implies a relationship between executive functioning deficits
and behavior that is sexually offensive (Miller, 1998). Perhaps the inability to inhibit due to
executive functioning difficulty predisposes individuals to become offenders.
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Purpose of the Current Study
Little research has been gathered in order to determine the relationship between executive
functioning and emotional face recognition ability. This study aimed to investigate the
relationship between the two abilities. Research indicates that tasks that measure the constructs
of emotional recognition and executive functioning show impairments by similar groups such as
those with brain injuries, schizophrenia, learning disabilities, and autism. Previous research
points to a relationship between emotional recognition and cognitive processing; when a process
is not fully intact individuals struggle with accurately identifying emotions depicted in
photographed faces. It was hypothesized that there is a relationship between executive
functioning ability and emotional recognition ability. It was also hypothesized that females are
more accurate at emotional recognition than are males.
In addition, the effect of experiences on emotional recognition and executive functioning
was also studied. This was done by looking at emotional recognition ability and executive
functioning performance based on year in school and college major. It was hypothesized that
more schooling will increase performance on both tasks. Also, it was hypothesized that Business
and Biology students will perform better on the emotional recognition task.
Emotional recognition and executive functioning help individuals socialize, interact, and
function successfully in society. Both are topics of current interest and are studied extensively
but there is a lack of research linking the two abilities. This study adds to the research in these
fields and may lead to future research. The study could show that there is a link between the two
abilities and if so, deficits in executive functioning could be identified through emotional
recognition.
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CHAPTER THREE
Method
Subjects

Participants in the study were 53 undergraduate students from a private university,
located in western New York State. These participants were gathered from an undergraduate self
instruction, Introduction to Psychology course and were awarded extra credit in the class for
their involvement in the study. There were approximately 180 students in the course, thus
resulting in a sample that represented 29.4% of the class. Students in the course were from a
variety of majors as the class was open to everyone in the Institute. Participation in the study
was strictly voluntary. The sample consisted of38 males and 15 females and the participants'
age ranged from 18.2 to 26.7 years with a mean age of 19.6 years. In addition, the sample
consisted of individuals with different college standing: freshman (n = 34), sophomore (n = 9),
junior (n = 3), senior (n = 7). Subjects were placed into five groups based on college major;
business (n = 6), biology (n = 12), film and graphics (n = 5), computer (n = 22), and engineering
(n = 5). Students also had a mean GPA of3.15.
Materials
Wisconsin Card Sorting Test: Computer Version 4: Research Edition.

The Wisconsin Card Sorting Test: Computer Version 4: Research Edition (WCST)
(Heaton, 2005) was used to measure flexible thinking and abstract reasoning ability. The WCST
consists of four stimulus cards and two identical sets of 64 response cards. The four stimulus
cards reflect three, and only three, stimulus parameters: Color, Form, and Number. Each
response card displays figures of varying forms (crosses, circles, triangles, or stars), colors (red,
blue, yellow, or green) and number of figures (one, two, three, or four). Each response card can
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be matched to one of the four stimulus cards on one or a combination of the three stimulus
parameters (Heaton). The test requires subjects to determine the sorting rule in order to match
each stimulus card. After each sort the computer generates "right" or ''wrong" feedback on the
accuracy of each sort. Participants are not instructed on how to sort the cards but instead must
infer the correct sorting principles through limited feedback. The participant proceeds through
the test and after ten consecutive cards are sorted accurately, the sorting rule changes
unannounced to the subject. The sort continues until the participant either successfully
completes the six sorting sets or until all 128 cards are administered.
There are two versions of the WCST, the original, which is manually administered and
the computerized version. Heaton (1994) found no difference in performance between the
computerized and manual administration. This suggests that the two methods of administration
are comparable and measure the same constructs. The WCST presents results for 11 variables
and they are given in raw scores, standard scores, t-scores, and percentiles. The variables and a
basic definition of each are as follows:

Trials administered: Total number of cards placed by the subject throughout the test, the sum of CR and TE
Total correct: Complete matches made appropriately according to the sort
Wisconsin total errors: The sum of PR, NPE, and UR.
Perseverative responses: Sorting on the basis of the previously correct category once the category has been
changed.

·

Perseverative errors: Subject continues to sort in the same way as the previously correct category after informed
the sort is wrong.

Nonperseverative errors: All errors made upon some other basis other than the previously correct category.
Conceptual level responses: Correct responses occurring in consecutive runs of three or more.
Categories completed: The number of stages of the test completed successfully, 0 to 6.
Trials to complete first category: The number of sorts that need to be made in order to obtain ten accurate sorts
based on the first sorting principle.
Failure to maintain set: A measure of the loss of the correct sorting principle during the course of the testing.
Learning to learn: The average tendency over successive categories for efficiency to change. The score can be
calculated only for subjects who have completed three or more categories or have completed two categories and
attempted a third.

(Heaton, 1995)

11.. ,1
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Abbreviated Version of Ekman and Friesen 's pictures of Facial Affect.

Emotional recognition ability was assessed by the Abbreviated Version of Ekman and
Friesen's (1975) pictures of Facial Affect (AEFER). The AEFER consists of forty slides of adult
Caucasian faces. The faces represent the six basic emotions; happy, sad, anger, surprise, fear,
and disgust. Neutral faces were also used. The forty images selected were those with the highest
inter-rater reliability, which ranged from 70 to 100 percent. Subjects were shown a total of forty
slides, one slide at a time. There were six slides of each of the following emotions; happy, sad,
fear, anger, and surprise, five slides of neutral and five slides of disgust were also displayed.
Each emotion was assigned a number: 1 = happy, 2 = sad, 3 = angry, 4 = surprise, 5 = fear, 6 =
disgust, and 7 = neutral. Participants were given a handout with all seven emotions as options
for the forty slides presented, the subjects were to identify the emotion of each slide and circle it
on the form provided. Participants received one point for each correct response.
Procedure

The proposal for the project was approved by the Institutional Review Board prior to data
collection. Participants were provided with an informed consent form to read over and sign.
This gave the participants information regarding the purpose of the study, the time required,
along with what they would be asked to do. All participants were assigned a number that was
put on all their materials in order to keep records linked and to maintain anonymity. All
assessment methods were administered individually.
Participants were then given an answer sheet (see Appendix A), which required them to
self-report demographic information such as gender, major, and GP A. This form was also used
as an answer sheet for the AEFER. Each slide was numbered 1 to 40 and corresponded to the
answer sheet, for each image there were seven options for possible emotions. The options
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remained constant and in the same order for each slide presented. Subjects were read the
following directions: ''In the first experiment you will look at a series of 40 human faces
depicted on the computer screen, you will identify the emotion each face displays, there are
seven possible emotions for each face. Once you have determined the emotion that best
describes the face depicted, circle the emotion on this paper. Each slide is numbered and
matches your answer sheet. Each picture will only be displayed for 1O seconds, therefore you
will need to quickly make your decision and circle your response. Any questions?''
Next the participants were given the WCST: CV4. They were read the following
directions as provided by the manual (Heaton, 2005):
In this second part you will complete a card sorting test. You will be asked to match
each of the cards that appear hear. Using the mouse, point to the key card that you
believe matches this card. The computer will place your card under the Key card that
you select, and a new card will appear at the bottom of the screen. If you wish to change
your answer before the card stops moving, immediately click on the Key card or
anywhere on the screen a second time. You will then be permitted to select again.
However, you may not change your answer after the card stops moving. If this happens,
don't try to click on the Key card a second time; just go on to the next item. I cannot tell
you how to match the cards, but the computer screen will show you each time whether
you are right or wrong. If you are wrong, simply try to match the next card correctly, and
then continue matching the cards correctly until the test is over. There is no time limit on
this test. Are you ready? Let's begin (p. 13).
Once they complete the last activity they were thanked for their participation and were
dismissed.
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The administration of the tests was counter-balanced. This method of administration was
used in order to eliminate the priming effect. Participants were assigned a starting task based on
the order in which they signed up for the study.

Analyses
In order to answer the research questions, statistical analyses were conducted on the data.
The Statistical Package for the Social Sciences-14 (SPSS-14) was used to run the analyses.
Descriptive statistics (means and standard deviations) for emotional recognition and executive
functioning variables were examined. In addition, analyses included: (a) correlation coefficients
were calculated for executive functioning and emotional recognition variables (b) two Pearson
Chi-squared tests were performed to identify if there was a difference in :frequency in correct
responses on the AEFER slide six image by college major and year in school (c) three one-way
analysis of variance (ANOVA) with college major and year in school as the independent
variables and emotional recognition and executive functioning as the dependent variables (d) a
multiple analysis of variance (MANOV A) with year in school as the independent variable and
executive functioning as the dependent variable, followed by a post hoc measure.
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CHAPTER FOUR
Results
At present, no previous published studies examined the relationship between executive
functioning and emotional recognition. Pearson correlation coefficients, therefore, were
performed on the data collected to assess a possible relationship between the two abilities. In
addition, little to no research was found on the effect of experiences on executive functioning
and emotional recognition. Consequently, the effect of experiences on the two abilities was also
examined using one-way ANOVA's.
The administration of the tests was counter-balanced to eliminate the priming effect. In
order to assess if the order in which the tasks were administered had an effect on performance
two groups were created, those who received the AEFER first and those who received it after the
:1 111

WCST. No significant differences in means (p > .05) were observed on the dependent variables.
The results indicate that there was no priming effect; therefore the order of administration was
not a factor in performance.
Gender and Age Differences
At-test was conducted to address the question of whether there is a difference in
emotional recognition between males and females as hypothesized. Shown in table 1 are the
means for the AEFER based on gender. The data indicates that there is no difference in
performance in the two areas t = 1. 13, p > .05. Thus no gender differences were observed for
emotional recognition for the sample. In addition, bivariate correlations indicate that age is not
related to performance on any of the emotional recognition or executive functioning tasks.
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Correlations Among WCST and AEFER

In order to answer the question of whether there is a relationship between emotional
recognition and executive functioning, Pearson-product correlation coefficients were calculated.
Table 2 provides correlation coefficients for WCST variables and AEFER scales. Many
correlations approached significance but only a few correlations had significant predictive
power. The executive functioning variables of nonperseverative errors and conceptual level
responses appeared to be marginally associated with the emotional recognition variables of
emotional recognition correct and emotional recognition errors. Nonperseverative errors
approached significance with emotional recognition correct and emotional recognition errors (r =
.24,p<.08, r = -.24,p<.08 respectively). In addition, correlations between conceptual level
responses and emotional recognition correct and emotional recognition errors also approached
significance (r = .24, p<.08, r = -.24, p<.08 respectively). No other executive functioning
variables were related to emotional recognition responses, although most of the executive
functioning measures were related to each other, as seen in Table 2.
Results Based on College Major

In order to assess for group differences in scores between majors, participants were
classified into five main groups based on their reported majors: Business, Biology, Film and
Graphics, Computer, and Engineering.
Shown in Table 3 are the mean and standard deviation scores on the AEFER scales
grouped by college major. Results of a one-way ANOVA indicate no significant difference
among college major means on emotional recognition F (4, 45) = 1.29,p = .29 for correct, F (4,
45) = 1.29,p = .29 for errors. It is however interesting to note that Engineers had both the most
correct and fewest error responses.
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Table 4 displays the number of individuals in each major who accurately identified the
emotion in the number six AEFER slide. No participants in the Business and Biology group
were able to accurately identify image six correctly. Engineers were able to identify the emotion
most accurately based on the number of respondents. A Pearson Chi-squared test was conducted
to identify if there was a difference in frequency by majors. The results indicate no significance,
X,2

= 7.67,p > .05.
Means and standard deviations for the WCST variables were calculated for the five

college majors studied and are reported in Table 5. All scores fell in the average range although
students that are Film and Graphics majors showed some variation from the other four majors.
Film and Graphics majors had the most nonperseverative errors and also did not experience a
failure to maintain set.
A one-way ANOVA revealed significant mean differences between college majors on
two variables of the WCST, nonperseverative errors and failure to maintain set.
Nonperseverative errors were more common in Film and Graphics majors, F (4, 45) = 2.05,
p<.10. In addition, Film and Graphics majors did not display any difficulties in failure to
maintain set, F (4, 45) = 2.44, p<.06.
Results Based on Year in School

Table 6 presents mean and standard deviation scores for the AEFER slides by year in
school -- freshman, sophomore, junior, and senior. There was little variability across years,
although sophomores did score highest in facial recognition ability. However, a one-way
ANOV A showed no significant differences between class standing, F (3, 49) = 1.38, p = .26.
In Table 7 the number of individuals who accurately identified the emotion in the number
six AEFER slide is provided by year in school. No juniors were able to accurately identify
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image six correctly. Seniors were able to identify the emotion most accurately based on the
number of respondents. A Pearson Chi-squared test was conducted to identify if there was a
difference in frequency by majors. The results indicated no significance, x2 = 8.14,p > .05.
Table 8 provides mean and standard deviation scores for the WCST variables by year in
school. Most scores fell within the average range, though there was some variability within
categories depending on year in school. Conducting a MANOV A assessed all executive
functioning variables. Results indicated that the Wilks' Lambda was significant, A = .26, F =

(33, 109) = 1.88, p <.008. Subsequent univariate analyses show that perseverative responses,
perseverative errors, and total correct had significant mean differences by year in school, F (3,

47) = 4.60,p<.007, F(3, 47) = 4.06,p<.012, F(3, 47) = 3.36,p<.026 respectively. StudentNewman-Keuls post hoc measures were then conducted to identify where the specific differences
in the three variables were found based on year in school. Results indicate that sophomores had
the lowest amount ofperseverative responses and differed from the other years. For
perseverative errors, sophomores differed from juniors and seniors, again scoring lower. On the
total correct variable sophomores and seniors differed from each other, with seniors having more
total correct.
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CHAPTER FIVE
Discussion
This study aimed to add to the existing research on emotional recognition and executive
functioning, as well as assess the relationship between the two cognitive processes. Limited
research has been previously gathered to establish a relationship between the two abilities. In
addition, the effect of experience on emotional recognition and executive functioning was also
addressed. At the present time little published research discusses experience as a mitigating
factor in the two skills. The results of this study have provided new information on how
emotional recognition and executive functioning are related and how experience plays a role in
these cognitive processes.
Emotional Recognition
When emotional recognition ability was examined, the results indicated that participants
had an overall high degree of accuracy. This finding supports previous research that states
emotional recognition based on facial expressions is universal (Ekman et al., 1987). Individuals
across cultural divides are able to accurately identify the emotions behind facial expressions.
The results of this study also point to this view, maintaining that the skill of emotional
recognition is an evolutionary ability as stated by Darwin (1965).
It was also found that there was no significant difference in emotional recognition based
on gender, both males and females were accurate in the emotional recognition task. This finding
is contrary to previous research that suggests women are more able to identify emotions based on
facial expressions (Rotter & Rotter, 1988; Noller, 1986). It was hypothesized that females would
be more accurate in this task as compared to males but that was not supported by the results of
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this study. Gender effects may have been negated due to the sample of participants who tended
to be more technically inclined as opposed to person oriented interests.
When assessing emotional recognition based on year in school, no significant differences
between class standing were found. Though little variability was observed across standing,
sophomores did score highest on the AEFER task. It was hypothesized that more schooling
would increase performance on this task, which was not fully supported by the findings.
Sophomores did perform better than freshmen, which may be due in part to the extra year in
school. Perhaps this skill levels off and only a limited amount of experience advances the skill.
Also, the results indicate that age did not play a role in performance on either the emotional
recognition or executive functioning tasks. This may suggest that it is not necessarily age that
affects these abilities but the experiences encountered that strengthen the skills, such as more
education and exposure to experiences that tap into the skills and allow practice.
In addition, no significant differences in emotional recognition based on college major
were found so it does not appear that the majors selected are related to the ability. Although it is
worth mentioning that Engineering majors did identify more emotions accurately as compared to
the other majors assessed. It was hypothesized that Business and Biology students would
perform better in this task because their careers tend to be more people oriented but this was not
supported by the data Engineers may be more aware of structures and where to look on the face
to determine the emotion.
When analyzing the data collected it was noted that numerous participates were not able
to accurately identify the AEFER image number six, which depicted a happy face. Most
identified the image as neutral. The results indicate no significant difference in frequency of
accuracy by majors or year in school, though some trends were found. Engineers and seniors
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were able to identify the image more often, this may be due to the extra schooling experience
seniors have and to the experience engineers have in their major. This also supports the finding
that Engineers did better overall on the AEFER task.
Executive Functioning

When assessing executive functioning ability it was found that participants generally had
high scores indicating an overall strong ability in the area. This may be due to the population
studied. Though data was not collected on social/emotional or cognitive functioning on these
participants, being undergraduate students they may not experience much variability in cognitive
functioning. Higher levels of executive functioning may be necessary to reach this level of
education, which would explain the lack of variability in this college population.
Executive functioning was assessed based on year in school. No significant difference
based on year in school was found. Furthermore, no significant differences in executive
functioning based on college major was found so it does not appear that majors selected are
related to the ability, though Film and Graphics majors did have the most nonperseverative errors
and did not experience difficulty maintaining set. This indicates that Film and Graphics majors
may be more flexible in their thinking and therefore do not have as many perseverative
tendencies. These participants are more visually aware and may have less difficulty sorting and
matching patterns, therefore aiding them in the task. Artistic individuals, such as Film and
Graphics majors, are thought to more open and flexible in their thinking as compared to those in
more technical fields, which match the findings.
When examining executive functioning based on class standing, some variability was
found. The categories of perseverative responses, perseverative errors, and total correct had
significant differences based on year in school. Sophomores had both the lowest perseverative
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errors and nonperseverative errors. For total correct, seniors had the most and sophomores the
least. This may suggest that seniors are better at the task and that may be due the more schooling
experience they have. It was hypothesized that more schooling would increase performance on
this task, which is supported by the data. As participants proceed with their education, their
executive functioning ability improves. This may be due to the need use the skills more at each
year level and more time practicing these skills going through the educational system.
Emotional Recognition and Executive Functioning

The data was correlated to address the main research question of whether there is a
relationship between emotional recognition and executive functioning. Emotional recognition
ability was marginally associated with the executive functioning variables of conceptual level
responses and nonperseverative errors. This indicates that individuals who score higher in
emotional recognition also perseverate less and therefore conceptualize responses more
appropriately. This may suggest that individuals who are more flexible and can shift attention
are better at identifying emotions based on facial expressions. This finding moderately supports
the hypothesis that participants who are better at executive functioning tasks are also more
successful at emotional recognition. Trends indicate that participants who are able to shift
attention and try new sorts are better able to identify emotions based on facial expressions.
These individuals may be more aware of minor changes in facial displays and can attend to key
features for identification.
Implications

These findings begin to identify a mild association between the two cognitive processes
of emotional recognition and executive functioning, which can add to previous research and
create a base for new research in the area. Gender and age did not play a role in either ability.
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Also, experiences, such as college major and year in school, tend to be associated with emotional
recognition and executive functioning abilities. It may be beneficial to address differences in the
two tasks based on other experiences using more subjects.
Limitations
It is important to note some cautions to take into account when evaluating the power and

the ability to generalize these findings. First, the sample size of 53 participants may be
considered small. With a larger sample size this study may have more significant implications.
Some analyses approached significance or had moderate correlations; with more participants this
data may have become significant. Another factor may be gender composition; there were twice
as many males as females that participated in the study, this may play a facture in the results. It
may be beneficial to run a similar study again using a more equal sample.
In addition, based on the sample of participants, neither the year levels nor college majors
were evenly represented. There were proportionately more freshmen than any other year level.
Also, most participants were in computer related majors. This perhaps may have also influenced
the results, which may vary if a more equally representative sample was used.
The participants were all collected from one introductory self-instruction Psychology
course; this again, may affect the generalizability of the findings. Students choosing to register
for this type of self-instruction course may have similar characteristics. Specifically, this course
requires more management skills than most courses due to the need for students to teach
themselves the material. This possibly implies that the group as a whole may have higher
executive functioning skills. Using a sample from a variety of courses may reflect the general
population more appropriately.
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Lastly, the images in the AEFER task could be considered outdated and since all images
are of Caucasians, they do not represent a diverse population. In addition, the appearance of the
people in the photographs, such as their hairstyles, may be distracting for some participants
affecting the performance of those individuals on the task. Using images that are more up-todate for the emotional recognition task may affect the accuracy of identification.
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Table 1

Group Means for Emotional Recognition based on Gender

Gender
Male

Female
Emotional Recognition

M.

SD.

M.

SD.

Correct responses

33.47

3.52

31.89

4.90

6.53

3.53

8.11

4.90

.07

.26

.24

.43

Error responses
Number six correct
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Table 2
Pearson-product-moment Correlation Among Emotional Recognition, Executive Functioning, and Student Demographics

Variables

1

2

3

4

1 ER-correct

1.00

2 ER-errors

-1.00

1.00

3 W. total errors

.21

-.21

1.00

4 Pers.-responses

.17

-.17

.86**

1.00

5

6

5 Pers.-errors

.16

-.16

.86**

.99**

6 Nonpers.-errors

.24t

-.24t

.89**

.58**

.58**

1.00

7 Conceptual level

.24t

-.24t

.98**

.83**

.83**

.87**

7

8

9

10

11

12

13

1.00

1.00

8 Trials administered

-.21

.21

-.87** -.78**

-.78** -.78**

-.89**

9 Total correct

-.17

.17

-.21

-.19

-.24

10 Categories comp.

-.005

.005

.62**

.56**

11 Trials to comp. 1st

-.19

.19

-.47**

12 Fail. to maint. Set

-.18

.18

13 Leaming to learn

-.18

.18

-.21

-.29*

1.00
.56**

1.00

.57**

. 4"**
.)

.65**

-.55**

.28*

1.00

-.40**

-.40

-.46**

-.48**

.52**

.27*

-.32*

1.00

-.14

-.14

-.14

-.14

-.15

.39**

.41 **

-.30*

.35*

.07

.10

.11

-.10

.07

-.01

.29*

.68** .67**

Note. n = 53, **=significant atp <.05, *=significant at p <.01, t = approaches significance

1.00
.18

1.00
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Table 3

Group Means of Emotional Recognition based on College Major Grouping

College Maior

Emotional recognition
Correct responses
Error responses

Business
M.
SD.

Biology
M.
SD.

Film & GraQhics
M.
SD.

Com11uter
M.
SD.

Engineering
M.
SD.

31.67

6.59

33.58

1.78

33.00

2.35

31.36

5.26

35.80

3.11

8.33

6.59

6.42

1.78

7.00

2.35

8.64

5.26

4.20

3.11
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Table 4

Emotional Recognition Figure Six Responses by College Major

College Major
ER #6 response

Business

Biology

Film & Graphics

Computer

Engineering

Correct

0

0

1

7

2

Incorrect

6

12

4

15

3

Total

6

12

5

22

5

Note. ER= Emotional recognition

~----
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Table 5

Group Means for Executive Functioning based on College Major

College Major

Executive functioning

Business
SD.
M.

Biology
M.
SD.

Film & Gra:ghics
M.
SD.

Com:guter
M.
SD.

Engineering
M.
SD.

Wisconsin total errors

43.33

6.89

52.08

9.33

46.60

4.16

51.45

10.46

57.40

5.86

Pers.-responses

45.17

8.28

54.42

16.53

48.20

8.64

51.32

12.84

55.00

5.92

Pers.-errors

45.17

7.83

55.00

16.42

48.00

8.00

51.34

12.47

55.40

5.68

N onpers. -errors

47.00

5.62

51.17

5.32

45.40

3.51

50.77

8.41

56.80

7.69

Conceptual level

46.17

7.63

52.50

9.38

47.40

3.65

50.77

11.06

56.00

7.81

Trials administered

100.00

17.39

86.92

16.46

90.00

9.87

94.68

18.00

88.60

20.95

Total correct

72.33

7.50

67.08

5.48

68.80

5.54

71.68

8.13

73.20

12.42

Categories completed

5.83

.41

5.75

.87

6.00

.00

5.55

1.47

6.00

.00

Trials to comp. 1st cat.

14.17

6.40

13.33

4.33

12.40

1.67

15.77

7.58

14.20

5.07

Failure to maintain set

.17

.41

.17

.39

.00

.00

.64

.73

.60

1.62

4.19

-.59

6.35

.20

2.38

.81

3.43

Learning to learn

Note. Wisconsin total errors to conceptual level are int-scores, trials administered to learning to learn are in raw scores.

.46

.55
4.21
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Table 6
Group Means for Emotional Recognition based on Year in College

Year in School
Freshman

Sophomore

Junior

Senior

Emotional Recognition

M.

SD.

M.

SD.

M.

SD.

M.

SD.

Facial recognition correct

32.15

3.57

34.44

2.65

33.67

1.53

30.00

9.33

Facial recognition errors

7.85

3.57

5.56

2.65

6.33

1.53

10.00

9.33
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Table 7

Emotional Recognition Figure Six Responses by Year in School

Year in School
EF #6 response

Freshman

Correct

5

Incorrect

29

Total

34

Note. EF = Executive functioning

Sophomore

1

Junior

Senior

0

4

8

3

3

9

3

7

Emotional Recognition and Executive Functioning 55
Table 8

Group means for Executive Functioning based on Year in College

Year in School
Freshman

Sophomore

Junior

Senior

M.

SD.

M.

SD.

M.

SD.

M.

Wisconsin total errors

51.94

9.23

55.89

7.01

50.33

5.03

43.14

8.97

Pers.-responses

51.593

11.53

64.89b

13.70

48.003

8.89

42.003

11.55

Pers.-errors

51.71ab

11.45

63.89b

13.92

48.67 3

42.29 3

10.87

Nonpers.-errors

51.24

7.68

51.89

5.90

51.00

4.36

44.71

7.25

Conceptual level

51.38

9.48

55.89

6.62

51.00

5.29

43.00

10.30

Trials administered

92.26

16.49

80.56

16.36

92.33

9.81

104.71

16.09

Total correct

70.18ab

6.70

66.003

9.58

74.33ab

6.03

75.2b

7.99

Categories completed

5.74

.99

6.00

.00

6.00

.00

5.29

1.89

st
Trials to comp. 1 cat.

14.18

5.83

13 .33

3.94

14.00

3.61

16.89

9.17

Failure to maintain set

.38

.60

.11

.33

.33

.58

.71

.76

1.79

1.33

3.31

Variable
-

2.07
1.84
.81
4.85
.14
Learning to learn
Note. Group means sharing the same superscript do not differ from each other, n = 53.

7.10

SD.
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Appendix A
Major:

I

Gender: Male

GPA:

Female

1.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

2.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

3.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

4.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

5.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

6.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

7.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

8.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

9.

Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

10. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

11. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

12. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

13. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

14. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

15. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

16. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

17. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

18. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

19. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

20. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral
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21. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

22. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

23. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

24. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

25. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

26. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

27. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

28. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

29. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

30. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

31. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

32. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

33. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

34. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

35. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

36. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

37. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

38. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

39. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

40. Happy

Sad

Angry

Surprise

Fear

Disgust

Neutral

